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AILL Y 1.4 iid; 


iilo he Reader. 
&& He benefit of Aftro- 

nomy is logenerally 
2 "=O known, that it will: 
Inot need myCommen4 gation; | 
3 orel(e | might tell thee, the 
Irrutbof Hiſtory doth much| 
Fde 2pend upon this cience,& 
+Geographie would be lame 
vithout it, nay Divinity it 
3 may admit her as a 


A w- band- 


keg 


_ |bandmaid tointerpret ſome || 
_ |rextsof Scripture; butif in| | 
[this licentions Ape things| | 
| meerly ſpeculative here, or|| 
the thoughts of things reall[| 
{hereafrer ſeeme unworthy 
thy confrderation ; yet that} 
{ſure will be accounted plea-|F 
fant which is alſoprefitable]” 
| andnow what greater profit | 
# Joth come by any trade to 
private men in particular,|: 
: or to any whole State in ge-| 
1 nerall, then doth by that |: 
i |[molſtexcelient, & never ſuf-|; 
Y - - | |ficiently admired art of Na-|, 
E711. vigation? in which how ne-F 
ceffary this Science is; not} 
 onely| 
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|,  Totbe Ready, * | © 
lonely we of this Nation, but} "MN 
all the World doth witneſs.| 
\# |. Whetheritwasfor this 
|| jorfor the former reaſons, or 
'|f [for tbemaltogether,thatthe 
|| [moſt Givill Nations of the| 
* |World, thegreateſ# Princes, 
* land moſt famous Scholars) 
' [haveever ſtudied and conti- 
nued this excellent Science, 
with great addition of new 
 [experiments; I ſhall not now 
|. | diſpute, it 1s ſufficient for us| 
|; |tO know, that it had its 0r7« 1 
| |ginall, if not from Adam,| |. © 
[yetatleafſt from Serb, and|. ; 
.& |from him parted unto 
ti | Noab, and the knowledge 
Lat: "& 3 
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{thereof continued as it were 
|by a lineall ſucceſſion to A- 
brabam, Moſes, and all the 
| Egyptians , from thence 
transferred to Greece , and 
[now atlenpgth tous by No- 
| ble 7-ycbo; Kepler and Lon- 


gomontanus,whole ſubtileIn-| 
ventionsBulltaldus doth ful- | 
[ly demonſtrate in his Syſtema| 
| Phylolaicum , according to| Þ 
\whoſe Hypotheſer, and the © 
| Precepts of Feremy Hor-| | 
{rox our Authorhath compo- 
| ſed theſe F lanetary T ables, F- 
[which he termes Table; = 

Britannice , as being fitted| | 
{tothe Meridian of Lon-| J| 
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__To vbe Reader. © 
don, themoſt famous Cizy| | 
| [inthis our 1/and of Great Ko 
| [Britain. If any fay that] | 
; this is aFaum agere, anun- Þ 
| neceflary work; becauſeal- | | 
3 | ready doneby others ; I an- . 
Z | {wer for the Awtbor, thatas | 
i | they are Pabliſbed in his ab-| | 
© | ſence, 1o | perſwade my ſclfe 2 
| ${ 1t1$ without hiscouſem, for | | 
| 3] they are Pxbliſbed atthere-| | 
| 31 queſt of Friends, who like 

|| :beſe, but do not diſ-reliſh 
tbe other. : i 
"|  Buttbis Commendation | |} 
© | bope they may bave without 1-3 
| 37] offence to any, that the paines: 1 
4 Calculating bere is far leſſe|) | 


then | 


 a#* <a 


| [errourbeintbe Hypotheſes, it || 
| [x not axerrour of our Antbor |\ 
or if it were, be would (1 doit: 
(believe )beglad toſee it men-\ | 
ded by another : till ſuch an| * 
| emendation be, uſe theſe enſu-| | 
ing T ables, audretain a cha-| 
| |ritable conſtrution both of | 
f [what the Author bathWrit, |. 
| and the Editor Publiſhed. |” 
Vale, | 


——_—_— 


- 


$f © 


. "4 
NE. 
23 ; 
gi 4 
.* 


08 
# 24 
Ih 
) bY 
FIDE 
\ 2 HOY 
be 
Z 4 
of | 
+ 
ws 
" 
= > 
- 


A ME © 
3 A 6* 4 
"  / - 4 - 


” 


"IGALCULATT 


Cuar,. I. 


Diviſion, 
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TOES 


|] of Logiſticall Multiplication and 


a&2 T is not our purpoſe here to 
deliver the uſe of the Ce- 
| leſtiall Sphere, we rather 
| ] GSWSS remitthe Calculator tothe 
>| 1 Books of Pitiſcus, Brigs, Snellius, and 
1-5] others; who in theſe things arc abun- 
18 dantly fatisfatoric. We therefore 

ES come 
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The Precepts of Calculation 


|come necrerto the uſe of our Tables ; 
where if any thing in the Sphericall 
part of Aſtronomy , beſides the Ta- 
bles we have expoſed be further want- 
ing, in our preceprs we ſhall preſcribe 
a remedy for theſe defects, 
[n thebeginning therefore we ſhal de- 
fire che Reader may be not altogether 
[ignorant gf VulgarArichmerick, &thar 
which is called LogiſticallSexagenary; 
but muſt cither be able of himſelf, or 


the ufuall Sexagenary Table, but dorh 
facilitate theſe operations by help of a 


| Þy the fole example of Kepler, who by 


em 


learn anew the Addition and Subdu-i 
ion of fimple and Sexagenary num-| Þ 
bers, (cxamples of which operation do| 
abundantly follow hereafter)and what | } 
wants for Multiplication and Divifion| Þ,- 
we ſhall here teach. Bur we propoſe} | 
that merhod which builds not upon | || 


| 


_—— 


new Table of Logiſtical Logarithmes: | | 
nor this ynadviſedly, or drawn therero| |ſ;; 


Nepairs method hath made a Table of| || 
that kinde, bur for other ufes which |} 
 willbeevident ia the Doctrine of E-|J 
clipfes;, which elfe would have requi- 'f 
red a tedious. worke for their finding | 


tt. 
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Our. (Fprc 


The — f Calentaies, 


ys OT ye ene pals 


our. This Table contains three co- 
j lannns; in the firſt of which are-cx- 
preſſed rhe parrs of a degree, procced- | 
Yingon by five ſeconds: the next column 

5 {| contains theLogaritlims of thoſe parts, 
domes with their differences: and 
]rhe third column contains the parts of 
Jrime in hours and minures ; fo thar 
Jrhe Loganthmes are common to the 
4 parts both of time and motion, for by 


i qeticle names for diſtinction ſake ſhall 


1 


AY 


{ we call rhe cwo marginall columns ir 
Ihe Table, chough nor groupe alroge 
{cher properly. But becauſe char h in 


$ſome rhings we have uſe of Loga- | 
Frichmes of parts greater thena degree, | 
{we haveextended the Table to 12 mi- | 


nutes of motion furcher,procceding (in 
Ka of rhe ſmall differences) by IO 
[ſeconds , and contenting our felves 
[wich the column of motion, that of 


[time in this extenſion being need- 
ſ[1ciſe. 


. 
y 


Precept #. 
Mulriplication is done by adding 
Fthe Logarithmes of therwo numbers ; 


h_ 


{forchefiom is che Logatichme of the 
| product. | Ss  _ A» 
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The Precepts of Calculation. 
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P7ecept Fa 


Diviſionis done by ſubtraRing the | *: 
Logatithme of che Diviſor from the |' 
Logarirhme of the Dividend ; for the |. 
Remainer is the Logarithme of the | 


Quorient. 


\ . p 

Bur becauſe inthelc Tables a ſimple : 
Multiplication or Diviſion is ſcldome|: 
require, butas ir concerns the Rule|. 
of Proportion, therefore the Calculas| 
ror muſt know, that for the moſt part|] 


weulea tacit Addition or Subduction 


of the Logarichm of an Integer, which| | 
is 1000000, (which for its like uſe we}] 
call che Radius) the reſult being rhen/} 


—_ A. 9 


Example; 


the fourth proportionall. 
| | Example. Ih 
If 1® or x degree pive 47 26”, what will! 4 V 
16” & > | te 
| / " Logarith, | Ar 
21.3 4 26 886694 to 
Multipl. 5 E's = 59a C date I 
Product T1 13 F829291 Summ'| 5: 
So the anſwer 15*1/ 13% fer 


nee 


1 x old | 
5 Divides, 7 "Y 2954164 


| Quetimt 10 9 . 922476 diff.or rem. 


{wo wayes ; cither by ſuppoſing a day 


| |to bethe Integer,,and then yon uſe the 
-|-] third column of the Table., wherein | 
[| are hours and minutes, or by ſuppoſing, 
1] | an hour to be the Integer, and rhen for: 
1] | the parts of hours you may. .ufe the 
al firſt column, Ex. or nl 
ny Precept 4. 56 


|borh the columns , it may be done 
11! 4 without difficultie by rhe rules afore- 
[ going, as-in this Example. If the Sun 
fin one day move 59m. 37 ſec. how 
much moves hein'21 hor, 39 m. Adde| 
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| | The Precepts of Calculation, 


| Example 2, 
If 247 50/* give 19, whatwill 4/ 10/2 


24 50 961688 Smbtratt. 
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Precept 3. | 
The like may be uſed in time alſo 


But ifatanytimeir be required touſe 


'the Logarithmes of 2 1 hor. 39 mm. and 


; 
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AR 
vs 
2 
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459. 37 ſec. together, the ſum (ſub- 
4 cracting the Radius) is the Logarithme 


of 53 9.46 ſec, 
B 3 Precept 
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| Precept So 


Rule, after that way which ning y 
/the uſe of this Table I have deſired | 
{ way beprefixed before Mr. Lilly's E- 
PEREIIY | is 
TED Py ecept 0s 


{- Laſtly, if any number whercof we 
{have uſe be notin the Table, by aug-|# 
| menting the titles we may work with |# 


minutes and ſeconds, andagain inthe |; 


1 Quotient reſtoring che titles, ' 1 
| 1 forbearto burden the Book with | 


| examples, for hethat is verſed in nums- || 
bers cannot but underſtand theſe things | 
of himſelfe, and alſo finde other uſes|} 


| Cray, 


mm __w 


CO In TEE 


Cegrees and minutes, as if they were |® 


of che Tablethen arc expreſſed. * ||} 
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| | Parr Proportionall both here and 
whereſoever elſe is needfull, whereof 


The Precepts of Calculation, 


Cray. 2, 


- 


 #n theſe Tables, 


>. ath. 


bles of Right Aſcenfions and Aſ- 
cenfionall differences , and a Table 
of Declinations and Meridian an- 


roexpedite the whole Sphericall Do- 
ctrine , as far as is neceſſary in theſe 
Tables. Thereforeler the Calculator 
attend to the following Precepts of 
this Chapter, and from thence learn, 


as followes. 
Precept 7. 


The Declinations and Meridian an- 
gles are found by the fignein the head 
or foot, and the degrecinthe right {ide 
if the ſigne be in the foor, of in the 
left fide, if it be in the head: for the 
common angle gives cither of the 
things ſoughe under its title, uſing the 


letit luffice once toadmoniſh. 


oles; in which there wants not much | 


of rbe Doctrine of the Sphere neceſſary | 


A Frer this Table follow next Ta- | - 


| 
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The Precepts of Calculation. 
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Example, 
If 12 gr. 15 m, 30ſec. Aries bein 


[the meridian, there is given in the Ta- 


ie 
The Declination' ' © 4* 514-41” 
The Meridian angle 66: 57 
Precaps:-$- - 5h 


»” 


The Right Aſcenfionby the Table 


| following is had by: the-ſigne in the 


head, and the degree in the lefr fide ; 


Example. 


V 12 1 5! zo) gives theRight Aſc. 119 16 
TOs. ts = 
The Aſcenfionall Difference of any 
part of the Zodiack is found by rhe de- 
gree of Declinarion in the left. fide, and 
the degree of the Elevation of the Pole 


— 


Example, 


ion! 


PTY 


- 
I” 
ESTES. Ie 


- 


for inrhe common angle is the Right | 
Aſcenſion, LOBES $4 £2107 


in the. head, forthe common angle (u-]# 
- | fing a doubleproportionall partif nced || 
| be)gives the difference ſought,, _ | 


The Aſcenſionall difference of 4ri-|| 
es 12 27,15 mn. 30ſec. by the Declina- | 


b* 

a 
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& j 4 

Fl « 
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be 
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'F 
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| tionbefore inquired 4 gr; 51m. 41ſec. 


| From the former rules is given the 


| Aſcenfionall Diffetence 6 gr. $ m. 


lique Aſcenſion, 
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The Precepts. of Calcalation. 
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under the Elevation of the Pole 51 er. 
32 m.is found to bes gr. 8m. 


Precept 10. 


Alſo by the Right Aſcenſion and 
Aſcenfionall' Difference rhe Oblique 
Aſcenſion may be found. If the point | 
of the Zodiack,whoſeOblique Aﬀcen- 
fion is ſought, be in Northern fignes, 
ſubtract rhe Aſcenſionall difference 
from che Right Aſcenſion; if in Sou- 
thern ſignes, addeir, and the reſylt -is 
the Oblique Aſcenfion. As in the 
Example, the Oblique Afcenſion of 
Aries 12. gr. 15 28. 30 ſec. is inquired. 


Right Aſcenſion't T 27.16 22. and the 

therefore ſubtra&t 6 gr. 82x. (becauſe 

rhe Signeis Northern) from 11 gr. 16 

m, the remainer 5' gr. 8 9. is the Ob- 
Precept I7. 

Bur if the Oblique Deſcenfion be 


ſought,-uſeasbefore the Aſcenſionall 
TIEN | Dit- 


—_ 


_ 


- goat karl © 


WW CITI CEE Cy” med 


.|ufe of the Tables. Therefore ler the 


difference, yet with a contrary titles as 
in this Example, the work done, the 
reſulr is 17 gr. 24». the Oblique De- 
{cenſion. 


Precept 12, 


In this place alfo arc other things to 
be taught neceſſary in the following 


Calculator learn from that Table 
which we have propoſed to convert 
as well horary {cruples into equinoRti- 
all parts,as theſe into theorther: which 
practice being ſocaſie, will be ſufficicar 
co teach by Examples. 


Toconvetrt 142 gr. 18 #v. 33 ſec, into 


theſe numbers, | | 
1409 gh —= 1) 1 
184 3 I2 

33” 2 12 


Summe 9 29 14 13 


The Precepts of Gulrwlation. 7 


ſcruples of hours,the Table will afford ; 


In like mannner, if 16 hor, 235. 42 
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The Precepts of Calcalation. 


ſec. bero be converted into equinottial 
degrees, by proceeding the contrary 
way, the work will be this. 


36k 24077}, of # 1 
207 5 © | 
/ 
45 
go! IO | 
214 ; 45 ” 
Summe 245 55 45 | 


Other examples will be needleſle, 
onely ler the Calculator arrend the ti- 
tles expreſſed in the head of the Ta- 
ble, for theſe name thoſe which are ta- 
ken out of the Table. 


Precept 13. 


Theſe things premiſed, the Right | 
Aſcenſion of the Mid-heaven, and 
thereby the Mid-heaven it ſelf will be 
calily found: for the hours from noon 
(converted into EquinoQtiall degrees) 
being added to the Suns Right Aſcen- | 
ſion, do makethe Right Aſcenſion of 
Mid-heaven, which ſought in the Areas 
of the Table of Right Aſcenſion giyes 


the Mid-heayen, 
Ex ample. 
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Example. 
Let the Sun be in Artes, 12 gr. 15 


| 7, 30 ſec. the time from noon 16 hor, 


23m. 42 ſec. The Suns Right Aſcen- 
ſion is 11 gr. 6 9. Thetime converted 
is 245 £7. 55 mn. 45 ſec. theſe added, 
make 257gr.11 99. 45 ſec.fortheRight 
Aſcenſion of Mid-heaven , whereto 


16, Viz, the Mid-heaven it ſel-. 
Precept 14 


Bur if youſeck the Aſcendant point, 
you may indeed eafily finde irs Ob- 


\lique Aſcenſion: onely by adding go 


gr. to the Right Aſcenſion of Mid- 
heaven, bur from thence to ſeek rhe 


Aſcendant will be difficult, unlefle the 
Tables of Oblique Aſcenſions be firſt 
made. Therefore I adviſe that either 
this be firſt done by the zo Precepr, or 
that the Tables of Reg:9montanns, Me- 
fi, or others may ſupply this defe&, 


Precept 15. 


The Altitude of Mid-heaven may 
be thus had : Adde its Declination 


[anſwers inthe Table Sagittarizs 18 gr. | 


found by Precept 7 tothe Altitude of 


the 


_ 


Aa is 
No IN eB 


p 4 ro _ Tg Gr - " Un ES) 
4 ar rr ons OS FARES, A 23. wh, _s © I, 
ERCe oy y Eva ; FOE ED > Fe. TS! 3 I Wy Ins 
DO he gs 2; be ts EO EPS JEL 5 _ OE IE Sr z 
Se r LN Ln 4s WS ag UC NOS o yo 6 


_— 


——_———_——_— 


| 


The Precepts of Calculation. 


rhe Zquator in the Northern fignes, | 
ſubtract it in the Southern, and you 
have what you ſeck, Suppoſe Ares | 
12 £7. 15 2.30 ſec, in the Mid-heaven: 
its Declination is 4 gr. 51m. 41 ſec. 
North ; the Alticude of the Aquator 
at London is 38 gr.28 me Theſcadded, 
domakethe Altitude of Mid-hcaven 
43gr.19m.41 ſec. 
Precept 10. 


The Semidiurnall arch alſo by rhe 
Aſcenſtonall difference is thus found. | 
In the Notthern fignes adde the Al- 
cenſionall difference to go gr, in the 
Southern ſignes ſubtract ir ; rhe reſult 
is che arch ſoughr, which, it convert- | 
cd into time , gives the Semidiurnall 
time, Soin Ares 12 27, 15 1.30 ſc. 
the Aſcenſional difference is 6 gr. $ m. 
adde to it gO g7. it gives 96gr. 8m. | 
for the ſemidiurnall arch, and this con- 
vetted into time, gives 6 hor. 24, m. 32| 
ſec. for the ſemidiurnall time, or halte 
length of the day, 


Cyap. 
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| ts HAPe 3 
of 4ftronomisall Chronology. 


Sphere neceſlary in theſe Tables; 
what things are yet wanting, the fol- 
[lowing preceprs where we ſhall handle 
che Parallaxes of the Luminaries ſhall 
ſupply. We muſt now treat of Afſtro- 


have ſoraken, as it may ſhew the heads 
of Epochaes uſuall in Aſronomicall 
Tables, and reduce the years. of For- 
reigners to our Julian years, and the 
contrary. For this purpoſe we have 
givenſome Fables in thar cafic forme, 
that they necd nota laborious practice, 


day of the Julian year every Epocha 
takes his beginning , then the con- 
verfion of years both. Fulian and E- 
| Syptian, Perfian, Arabick, or Turkiſh 


_— 


nomicall Chronology, which I would | 


To 


years into dayes, which we propoſe as | 
[che common meaſure of all years, and } 


: 
| [bens of the Do&rine of the 


—C 


For firſt is premiſed a view of the more | 
{notable Epochaes, which ſhewes what | 


oe I Pee ied 


a. tt. ett. 
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likewiſe have we ſer down the antici- | 
[pation of the Gregorian year, He thar || | 
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things, let him have recourſe ro A/fte- 
dius his Encyclopedia, Keplers Rudel- 
 phixe Tables, andother Authors ; we 
will paſle on to examples. 


| ' Example. 


I defire to know at what time in the 
Turkiſh accompt the 5 of F#xe, 1649, 
falls. The wotk is this. 


The complear years are 1648, which 
are thus turned into dayes. 


Thoſe ogre in the To00 365250 
0 


| Table of Julian yeers 600 219150 
behinde the lines are 40 14610| 
decimals of dayes, & 8 2922 
the ſurplus to be 0- May compl. 151 
mitted. Dayes 5 


T he ſumme 602088 


From 


deſires a; fuller knowledge of theſe 


| 


The Precepts of Calculation. 


| 


From this ſumme ſubtra& the 15 of | 


Fuly Anno Chriſti 622 , which con- 
verted into dayes, makes 227016 


q 


There refls 375072 
900 T arkiſh years give 318930 
T here reſts $6142 
150 Tarkiſh years give 53155 


3 Tarkiſh years give 2835 


T here reſts * 152 
Giumadi I. gives 48 


_—— 


Therefore tht 5 of Tune 1649 in 


Precept 18, 


Example 2, I deſire to know up- 
on whar day of our Julian year the 17 
day of the moneth Tyrmain the 1069 
year compleat of the Perſian accompt 
from Feſdagird fals. 


nab 2 act 


There reſts 2987 | / 


T here reſts 4 || 


our Engliſhaccompr falls in rhe Tur-] 
kiſh accompr in the year of Mahomet,|i[ 
or their Hegira 1058, the fourth day || 

| of their G7umad! 71. li 


The] 
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|| — The Precepts of Calculation; 17 
The beginning of this Epocha is Y 
from the Epocha of Chriſt incomplear | 
dayes . 230639 
1600 Perſian years give 3650co 

years g 
60 Jears give 21900 | | 
. 9 years give 3285 "I 
Chortat compleat 90 |. 
dayes compleat 16 | 

The Summe 620930 

l! I000 7uljan years _.. 365250 

If T here reſts ws 255680 

| _ 600 Fulian gears Z29F5O | 

 Theje oſs 26539] | 

? 6o Julian years 22915 

18] ?? 7191 There reſts 3615 | | 

-M <** 9 fulian years 3287 

|| There reſts 328 [ 

Y Ocober compleat 304 | 

» aps © 
There -reſt's 24 | 
Therefore it fell out in the Julian 

-|f | year from Chriſt 1670 the 24 day of | 

7 | November. oe. | | 

9 ||| | He that anderſtands rhis may by the | 

tf | like niertiod convert alſo the years of | 
other Epochaes into our Julian years, | 

[and rhe contrary. _ 3-0 | 
= | TC ._: wa 

Mm _— "08 mm 


Ya Wy 


7 A, 


- The Precepts of Calculation. 


FM 


: Precept 19. 


The anticipation .of the Gregorian 
| Calendcris more cafily obtained, for 
| - | enter with the years of Chriſt com- 
pleat into thee Table,” and' you have the 
dayecs to be added to rhe rime in the 
Julian accompr, to make ir anſwer to 
the Gregorian 


a— 


| 


| Cuary..4 
of the Excleſiaſticall Accompt. 


1 Joi things premiſed, which con- 
| cern computation 1n the years of 
divers Nations: We will now treat of 
the vulgar notes of rhe Julian years, 
and ſhew how by them the Feaſts 
which are called moveable may be 
found, - The Vulgar Notes are five; 
rhe Cycleofthe Sun, the Cycls of the 
Moon, called alfothe Golden number; 
the Roman Indiction, the Dominicall 
* * { Letter, and the EpaQ, Thethree ficl 
| are made by a _continuall increaſe. by 
one. The other two by-reaſon of the 
| Fo" form of. NY eat 
| EE _ from 
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CC  rn—— 


their ſcatsand order, 


1 
3 18 Precept 20. 


The Suns Cycle is a courſe of 28 
©|F| years; which finiſhed, the feaſts which 
have fixed ſeats in the Calender hap- 
penon the ſame week-dayes. Ir is thus 
|| found: To rhe year of Chriſt currenr 
#| adderhe number 9, dividethe ſum by 
81 28, and that which remains after Di- 
viſton is the Cycle of the Sun in thar 
year. Example. Torthe year of Chriſt 
1650 Iadde 9, the ſum 1659 I divide 
by 28, the Quotient 59 ſhewerh the 
compleat Revolutions of. this Cycle, 
and rhe remainer 7 is the Cycle of the 
Sun for the year of Chriſt 1650. 


Precept 2Ts 


The Cycle of the Moon, or the gol- 
den number, is a Revolution of 19 
years, which ended, the Aſpects of the 
Moon tothe'Sun are reſtored very neer 
to the ſame points of the Zodiack. Its 

finding out is thus: Totheyears from | 


by 19, theremainer is the golden num- 


from che Julian do ſometimes change | 


Chriſtaddeone, and dividing the fum | 
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ber for that year, as if you feek the 
golden number for the year 1650,adde 
one, and the ſum 1651 divide by 19, 
che Quotient is $6, which ſhewes the 


the iremainer 19 is the golden num- 
ber. 


Pregept 22s 


The Roman Indi&ion is a period of 
15 years, ſhewing the year wherein the 
Romans wele wont to have tiibute paid 
them , and withall, how many years| 
were paſſed from the paimer of tribute. 
This number, alchough yer it holds 
its place in the Calender, is now of no 
uſe, bur the Romans being deprived of 
Dominion, is long fince grown out of 
uſe. Yer is itthus found; Addeto the 
year of Chriſt 3, the ſum divide by 
15, the remainer is the Indidion for 
that year. As in the yeare 1650, it 
youadde 3, it makes 1653; this divi- 
ded by 15, the Quotient '110. doth 
ſhew thecomplear Revolutions of rhis 
period, and the remainer 3 is the Indi 
ion for that year. De Soant 
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The other two we ſeatch nor by 
Calculation,burt Tables, and this rwo 
wayes, viz, that we may ſatisfie both 
the Calenders, as well Julian as Gre- 
gorian, which as they do not altoge- 
therparcake of oue forme of year , ſo | 
dothey neceſſarily varie in their Indi- 
ces of week-dayes, and feaſts, The 
Tables ſhew how in both the CalJen- 
ders the Dominicall letters anſwer to 
the Cycleof the Sun, and the Epacts 
to the golden number in the old Ca- 
lender perpetually, but in the new one 
to the year 1700 excluſive, and in the 
new Calender tothe year 1900 exc1#- | 
five. Nor will ic be difficult, by the 
help of the Table of anticipation to | 
extend theſe Tables further , if. the 
way how the Calender was corrected | 
be fully known, 


Precept 23s 


The Dominicall Letter is one of 
the ſeven firſt Letters of the Al- 
mn, A,B C, DE. E, 6G, 
| which ſhewerh what day of the 
F.U.LI A N Yeare every Sunday |. 
ISHEE C 3 happens. | 
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22 ThePrecepis 


happens, Ir is found in its Table with 
che Cycle of the Sun, and this perpe- 
rually in che old year, but in the Gre- | 
gorian year, according to the current 
year of Chriſt, and againſt the Cycle 
of the Sun anſwers rhe Dominicall let- 
cer. Asin theexample of the year of: 
Chriſt 1650; becauſe the Cycle of the| | 
Sun is 7, the Dominicall letter ſhall be | | 
in the Julian Calender F, in the Gre- | F|: 
gorianB, | | 


| 
|  Precept 24. 


| The Epa& is a number of dayes, ||| 
whereby the Solar year of 365 dayes ||| 
exceeds the Lunar year of 354 dayes. || | 
Thereforerhe-Epa& of the tirſt year | | 
iS I1,'of the ſecond 22, &c; cutting'|} | 
[off 30as oft asirexceeds. Ir is found || |: 
with the golden number no otherwiſe 
then the Dominicall letter with the 
Cycle of the Sun. As in the example 
of the year 1650, becauſe the golden 
number is 17, the Epa&t is inthe Juli- 
an'year 7, inthe Gregorian 27.'' || 
The vulgarnotes explained,wecome | 
co the feaſts, and firſt, rhe moveable | 
ones, the chjef whereof is the feaft of |: 
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Eaſt Tn which purpoſe wehave EX= | 
hibited a Paſchall Table to be uled, as 
followcth. 


' Precept 25, 


If in the Julian year you deſire to 
finde the feaſt of Zafter; with the Do- 
minicall letter and golden number 

enter the Table, and againſt: cheſe 

ſtandeth the day. of the Julian: year | 
whereon Eaſter happens. Bur if you 
ſeek this in the Gregorian year; ihftead 
of the golden number, uſe rhe Epact 
of the Gregorian year; and proccedas 
before. Example. Inthe Folian year 
the Dominicall letter 1s F, the golden | 
number 17; therefore Eaſter April 14. 
Inthe Gregorian year, the Dominicalt 
letteris B, the Epa&t 27, and uerefore 
Eaſter day fals 4prid 17. 

The feaſt of Zaſfter-thus fouhd, the| 
other moveable -teaſts are cafily evi- 
dent ,:as 'iS knowne'to almoſt 'any, 
chough ignorant of this Computa- 
tion... 


3 wy | 


Precept 20, 


a $30; 


By the ſame entrance may Advent | 
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24 The Prectyts of Calculation. 
| | Sunday bealſo had underits fitle. In 
the preſent example of the year 1650, 
ic happens inthe-Julian Calender the 
firſt of | December , in the Gregorian 
the 27 November, 


| Precept 27. 
bt. The feaſts which are called Fixed 
[are exhibited in a peculiar Table, ro- 
gether with the week-day-letrers,' for 
every day of the Julian yeare. By 
| which and the knowledge of the Do- 
-” minicall letter is cafily ſcen what week- || 
( day any feaſt or day. of the moneth 
happens. As in the year 1650, if it 
be: ſought what week-day the ſecond 
[of February happens , wotke thus: 
With the Dominical letter of tharyear 
which inithe old accompe is F, in the | 
x jnew B , enter the Table of Feaſts, |} 
" [abour'the ſecond of. Februarie,: and 
| you-ſhall findethe Sunday nexr before || 
it in the old accompt to be Fanuary 27, 


| in'the new,  Fannary 30'; whence. it: 

; | will not be hard to determine the;fe-' 

WY cond day of Februgzy to happen that | 
E- - | year inthe Julian accompr on Satur- | 
| |cay; ine Gregorinon Wedheldy: 
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The Precepts of Calcalation. 25: 


Andehis method will alſo ſerve for the | | 
reſt, 


CuruaP. 5. 


of the Reduction of Time. 


T He Tables of Celeſtiall Motions 
are accommodated to a certain Me- 
ridian of the Terreſtriall Globe , nor 
can by reaſon of irs xoundneſſe agree 
tro-any place of the Earth, bur ſuch as 
are underthe Meridian, for which the 
Tables arc compolcd : that therefore 
# | theſe our Britiſh Tables may indiffe- 
| rently ſerve al) places of the Earth, we 
have given a Catalogue of Cities and. 
other f:mous places, whereby both the 
altitudes of the Pole are known, 2s.al- 53 
ſothe Difference of the Mcridians of F.-Y 
[= | any place in the Catalogue frcm thar >. 
| of LOND ON, which is the prima- 
e-one_ of theſe Tables. The Jenner | 
.S notes that the diſtance is Welt-| | 
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and minutes, whereby rhe Sun, or any 
Starcomes ſooner or later ro the Me- 


don, Bur note that by reaſon of the 
uncertainty of Geographie, Authors 


do ſeldome agree in theſethings. We 


build, have corrected ſome things ac- 
cording to our own opinion, and the 
comparing of 'Obſervations. Some 
things we have ſet down according to 
the opnion of Bull;aldi, but in moſt 
things we have credited Kepler - Yet 
tha: che Calculator may diſtinguiſh be- 
rwixt thoſe things which we have 
buile from diversfoundations, we have 
noted thoſe things with one Star, 
wherein we follow Bullialdzs,and with 
two Stars where we follow our own 
CorreQion. But we come to the uſe. 


Precept 28 


Tf thetime of any Lunar Eclipſe,or 
other appearance be.given' at Londoy 


after noon 8 hor. 23m. and the xime | | 
| when this happens at Uraniburge be in- 


| ward, A thar it is Eaſtward ; the fi- | 
gures under the title of 7:-ze,are hours ; 


| ridian of that Place then that of Zon-] 


doubtfull upon what foundation to 
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quired z there is found in the Cara- 
logue for Uraeniburge o hor, 5om. A, 
therefore, ifaccording to the letter A 
50m. be added to the time given, it 
makes 9 hor. 13 », for the time at Ura- 
niburge. Burt if the time of another 
place be to be reduced to the'rime at 


London, the difference isto be applicd | 


with the contrary title. 


The reaſons which I have for pur- | 


ting Ur aniburge onely 50 w. from Lon- 

ao I here omit to deliver ; for not 

onely this but other things which I in- 

tend concerning the Suns morion, are 
to be perfeedar greater leaſure. 


— — - : — 


Cray. 6. 
of the Equation of Time. 


Tat time which is propoſed in| 


rheſe Aſtronomicall Tables, isnor 
| preciſely equall for two cauſes : The 


firſt ariſerh'from the unequall motion | 


of the Sun inthe Zodiack: The latter 


from the Obliquity of the Zodiack, So | 


you ſhall findea Table exhibiting theſe 
a 7," 
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[blethecquarionanſwering 4 m2. 55 ſec. 


when we teach to computethe place of 
che Sun. | 


Precept 29. 


16 m.35 ſec. andthe{Suns place 9 gr. 
28 m. Gemini, thereis given inthe Tas 


with the title S; therefore ſubtract this 
from the former, and the remainer 5 
hor. 11 m. 40ſec. is the cquall time. 
Bur the equall time being to be con- 


muſt be uſed witha contrary title, 
Hitherto have wedclivered Precepts 


er diſceprtation. Onely be intreated 
not to read thefe things carelefſely, but 


not wanting to your ſclfc, bur may 
without repetition of whartis ſaid, and 
by the onely help of memory, from- 


v 


what is_delivercd learn the way to| 


If the apparent time be given, 5 hor, 


whenſaever the occaſion requires to | 
remir you to the former part , you be| 


whart followes. ith cant 


| | leaſt for thisage. Bur how Time is'to | 
be generally equated yill be evident, 


| 


verted into theapparent, thecquarions | 


of the firſt and generall part of the | 
Tables, nor ſee weany need of a long- | 
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Motions of the Wandring and 
Fixed STARRES, and 
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222/2229/295 


PrxECeer I. - 


How the mean and irue motion of the 
Sun , and the Excentrick in the 
other Planets may be had. 


© HE quality of celeſtiall mo- 
&2\ tions 1s ſuch, that they can- 
Az not be reſtreined to a cer- 


{lower. Therefore it was neceſſary in 
making the Tables of theſe motions 
to hayean cqual motion as arule of the 


mean places (as they are called) of the 
Planets, and: the apparent may be 
ſought. The form of theſe our Tables 
iSthis ; In the firſt page belonging ro 
every Planet are had the motions in 
Julian years complear,the Epocha's or 


| ſhew the places of the Planers ar thar 
time, where the Epochaadſcribed hath 
irs beginning, The Tables inthe fol- 


A——_— 


©. tain Law of equality, bur -— 
move 'fometimess faſter, ſometimes : J.-M 


unequal], that from thence both rhe | 


roors of motions being prefixed, which | 


IR _lowing 
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Cram. 


' Tſcruples current, every one under his] 


* [Textile year, after the end of Fray, | 
{ the dayes muſt be increaſed by an Us 


| nic)then adding them all together, rhe| 
| Sum ſhallbeche mean motion for that 
| ric, _ 6. STE 


| going before the giventime; [then ſe-| 
| verally-ſct under theſe, rhe 'morions| 
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moneths, dayes, hours, and: parts.of 
hours,as by theticles of the Tables is 
eviderit. The years, moneths, and 
dayc? are taken complear, the hours 
and ſcruples current. After theſe Ta- 


the Equations of the Excentrick, an- 
cle, Laſtly , to the Equations arean-| 


nexed Logarithmes, in every one of 
the Planets, except the Moon , where 


theſe Logarirhmes are needlefle.. Bur| 
for whar uſe theſe Tables ſerve, ſhall 
{ now be declared. | 


1 Firſt, write out the Epocha .next| 
belonging ro the years, moneths and | 
dayes complear, and to the hours and: 


like (onely remember that in the Biſ- 
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ſwvering ro every degree of a Semicir-| 


lowing pages ſerve for Julian yeats; 
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\ Hye Example, AIST] 

Blas Let the giventittie be I651 ; Aay I 3 
| 11 hor. 20m, before noon at Londen, 
and the place of the Sun tobe ſought: 
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' The numbers are thus : 


The Epecha 1640 | 9 21 15 13] 23 633 11 
 Jears compl. 10\11 29 3455] © 928 
-moneth compl. Apr.| 32816 39] 29 

dayes conipl. 12, 1i 49 40} + 2 
|  bours 23} 56 40 
©  vbuntes 1O| _ 2x 
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2 Subtra& the Apogeum or Apheli- 


Moon this work is necedlefle, in regard | 


| Table. 5 
LET IRR -/ 1s "= =” 
The Sans man Longitu#t | 2 1 53 32 
| The Apogzur ſuboralted -3 6.23, 0} 
 Kefttbe ws Arantal | fe 25 70 32 
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| Sas or mean mation 'z 15332[3 623 0 | 


am from the mean Longitude, there | 
reſts, the mean Anomalic, Bur in the| 


the Mean Anomalie is given in the| 
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] cending onthe right ſide. Laſtly, ac- 
| cording tothe title Adde or Subtrac| 
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place. A 


3 "With the mean Anon enter 
che. Table of Eccentrick Aquations, 


and wich che figne inthe head or toor, 


and the degree inthe lides, take in the| 


_— angle,the Aquation an{wer- 
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thereto, uſing the part proportio- 
bs. \ if necd be, as you wete taughr 
in rhe firſt 


part. of theſe Preceprts. 
Bur. note this generally 


, thar whenf6- 


ever the ſigne is in he head, the de-| 


grees are deſending on the lefr fide ; 
when in che foor, the degrees are al- 


this AquationTound, to or from the 


| mean Longitude, ſo have you the rrue| 


Longicade. | 
E abple. 
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The Sys ern Longiends 2.1 5:44 
| The &/E qmetioe correbited. adide 


T he Suns true Longitude 2 '# 3 34 


. 1: x0 >| 
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Sun,rhe true pluce;, and. alfo in'the| 
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"The Procepe TFeanlats. 


- This cxample were ſufficient ; bur ( 
| 1c any one lefie verſed i in cheſc things I 
may complain thar ſomething were 
wanting, we will exhibire an example 

| | | of $«1#r» for the ſame time. | 


| Longit. H Aphel. Þ [Node of | 


| IRE On anon a. 
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11640tT 7 49 20/8 27 I5 5713 20.48 7 | 
| 104 2 19 44 9 If -.-. 419 * 
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| S's 36 8827 35 3917 49 55 36 54 
| 8 27 35 39| g/The Aphelium ſubrrafted | 


| 617 © ,29|The mean Anomalie | 
"ho 2 4 20 T he Equation correfted. | 


-P 6, 40 28| The Eccemtriek.place "a. 


il IF 4' Burif you-deſtrero proceed” fur- 
Jl | thei Calculation, viz.to finde the | 
} 


laxue- younnit Eg Shy wi this 
NE FOU E-QUt & rithm 
|af rhe Sun, 'and planet , with their | 
mean Anomalie. As in our Exam- | © 
ple, the mean Anomalic of the Sun: 
Prom 3 25 deg. 30m. 32 ſec, gives the | 
_— $00637, Themean 

2 _Anomalic | 
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| fion from the mean motion, converted] 


[is ro be converted intothe-equall; Inj 


Anomalic of Saturn'6 fe. 17 gr.0 2m. 
29 ſec. givesthe Logarithme 595509. 
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Prxzcrer Il, 
How Time & to be generally equated, 


JNebc firſt part we have taught the 
Equation of time by a certain rem- 
porary Table ; we ſhall now ſhew how 


to do it univerſally. 
Have in readineſle the mean moti- 


_ | on of the Sun, and his Equation. Ap-|i| 
{ply ro the mean motion the halfe of 


che Equation , as the title requireth, 
and you have tlic Suns place equated, 
the difference of whoſe Right Aſcen- 


into time, is the Equation of time, to 
be added to the equall time, if the 
mean motionexceed,; or ſubtraged, if 
it be exceeded; But the contrary:title 
muſt be uſed, when the apparent: rime 


our cxample. 
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[The Suns mean motion GX 53 32 


The Equation of the Sun Add. 1 16 2 


The half of ic "2 


The Suns place equated 62 28 33 
| 6O 23 18 
Difference from the mean motion 1 3o 14 
The Equation of time Add. 6 1 
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PRECEPE ITE. 
To finde the Obliquity of the 
Zodiack - | 
Ith the difference berwixr the 
year propoſed, and rhe year of 


| Chriſt 1434 center the Table, and a- 


gainft ir ſhall you finde the Obliquiry 
of the Zodiack. 


Example. 
Letthe year be given 1651 
eta 5 197 a0 etRd MENG: 


With the difference 217, uliog 


the pare vopoyeroantl , is found rhe 


Obliquity o rhe Zodiack 23 g7, 318 
$2 ſec. | 
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Prxzceer IVY, 


170 finadethe true placts in Longitade of 


the five Planets, Saturn, Jupiter, 
Mats, Venus and Metcury. 


part finde the Eccentrick place 


| pk was given 


]of the Planer, his Logarirhme, his 
Node, the true place and Logarithme | 


of the Sun. 


' the Argument of Latitude; where- 


| wich enter the Table of Laticude ſer 
| after che Eccentrick Aquatians of the 


planets , and take out the Reduction 
and Curtation. The Reduction adde 
or ſubrrac according to the title to or 
from the Eccentrick place; ſo have 
| you theEccentrick reduced tothe Ec- 


liprtick. The Curtation muft alwayes 


be ſubrraRed from the Logarithme of, 
he planer; To have you the Loga- 
Ffirhmecurrated, In the former exam-! 


, 


I B Y the firſt precept of this ſecond | 


2 Fromthe Eccentrick place of the| 
| planer, ſubdue the Node, there reſts | 


F/ 


Pa 5Y 


 & oo” Y5 5 * " 


The Swns true place 


Hu Lofarithme __ 500637 / 
Saturns &ecentrick place 23 16 40 28. 
Node ſubtvy. © 3 20 52. 26 
eArgrument of Latitude II 25'47 $52 
| The Reduitiow ada. 114 13FC! 
T he Eccemrick_reduced 3 16 40 44 
| The Cartation © 


$a the Lo garithme curtated 595509 


3 Subrra& the Snnsplace from the | 
Eccentrick reduced, or this from ir; ſo 
thatlefſe then 6 fignes may remaine, | 


this remainer is the anomalie of rhe 
| Orbe, whoſc half. muſt be taken and 
reſerved. OED 
| $- 10.4, uf 
Saturgs Eccentrick reduced 3 16 40 44; 
The Suns place ſubtratted 2.3 3. 34 
| The Anomalie of the Orbe I 13 37 10 | 
EÞT he half of it 21- 48 35 
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4 Subtract the greater Logarithme | 
of the Sun, and the planet currated | 
fromrheleſſe, (the Radius firſt men- 


tally, or otherwiſcadded)the _— 
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will be the Tangent of an arch, which 


—_— 


| the Superiours Saturn , 


\ 
f che ſumme. or remainer f 
| Elongation from the Sun, and muſt | 


miift be added to 45 degrees, and to 


| che Tangent complement of the ſum 


adde the Tangent df half the Anoma- 
lie of the Orb before reſerved (from 


6 che ſum ſubtraRing the Radius, which 


is ſtill in theſe operations ſuppoſed, and 


| need not to be ſtill inculcared) ſohave 


yon the Tangent of anatch, which in 
Fupiter, and 
Mars muſt be added to thefaid half a- 
nomalie of the Orbe, in the Inferiours | 
Penne and Mercury ſubtracted from it, 
hall be the 


| have che ticle of Addition, if by the 
| former rule the Suns place was ſubtra- 
Red, or ſubtraion, if the contrary. 

 Thengccording to thetitleadde or 


|ſubrrac this Elongation, ro or from. 


che Suns place, and 


you'have the Pla- | 
nets true place, TT ARTS 
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| Þ Zogerith. cnrtared Subiri $9509. 
| © Logarith. EVER - 5006 37 | 


Renvainer fag s, 6 25 15 gog128 
45 © © 


| The Surome 51 25 15Cet-990183 
Half anew. of Orbe 21 48 35 t. 960224 


The arch added 17 42 13 8.950407 


| of | 
The Elougatiw 1 9 30 48 to be added 
The Suns place 2 3 3 34 


DE ET od 


N rrueplace 3 12 34 2 
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To finae the Latitudes of Saturn, Jupi- 
_ - ter, Mars, Venus, 4a»d Mercury. | 
TT Nthe head of the Table of Taritude | 
| Lin eycry of theſe Planets is ſer down | 
[the Tangent of the greateſt inclination, | 
We this Tangent addethe Sine of the E- | 
Songarion, the Sine of the Argumen 
> Þt Latitude, and thearichmeticallcom-. 
| 'Pplement of rhe Sine of the Anamaliec 


= 


{&ouble Radius; there reſts the Tan- 


| Example. © > | 


pf the Orb; from the ſum ſubtract rhe | | 


if, f, x } 
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| Latitude of Þ South Fang. 


| plancts , Mers and Yeung, who by 


| bealinoft | in a Cenerall Conj janRion. 


| of the Sun. 


gent of the Latitude which i is Non | 


inthe firſt Semicircle, or lefle then 6 
Signes; South, when in the lacter or 
more then 6 Signs asin the former - 
example. 


T angent of greateſt incl. 
E long ation Sine |1 9 3048 980363 
| Argum- Latitude Sive11 25 47 53892241 
Anom.of Orb,ar-cd.Sine, 113 37 1o| 16124 


Though theſe examples mighr ſuf- 
fice, yctthatrhe meaning of t 
mer precepts may be better under- 
ſtood; I haveadded this example more 
of the Longitude and Latitude of twa 
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Meſthiinus at T; wbing 1 in Swabes or $yc- 
Via, were obſerved pon rhe ſecond of 
Offober 15.90 about 5 before noon, to 


@he Calculation toflowes , and a 


TI 264 $2737 | 


for- | 


'1 


ek the argumene of the planes: is | 
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| The trueplace |6 1923 7 
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FL” comp. |S 29 454| -: © a3 
comp. day I FE | 
hours 16 39 26 | 
minutes 22 54 


T he mean mation |6 21 21 44. 
The Apog. /ubtr.|3 
T be mean anomal.|3 15, 56 1 
The Equation ſub. 1 58 37 
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T be Anomalie of the Orb 


| For the place of Mars. 
| Longiz. I | Aphel.G | Note © 
So goÞ co eogpy3®.- oa 
| aatm_—_—_— amen AnRrn— is > 
Epoc. |x 10 42 5813 2358 15] 0 25 18 21. 
106O |8 -16 36 Oo 21 53 32 13 23 52 
500-[Io 818 0|- 10 56 46 641 56 
Bo s 131940] 145 5} 17419 
919 1237 6 II 5© 714 
Septe [4 23 4 16| 59 36 
4. 1 * 30-2 
h..16 20 54 | 
pakets 26j | 
motion ) '4 25 30 54/4 38 46 271 x 16 36 18 
T he mean motion of & 4 2530 54 
| The Aphelium ſubtralted ' 4 28 46 27 
| The mean Anomalie | G. 26 44 27 
The E quation Add. 32. 5 
| The Eccentrick_p lace 4 26 259 
"The Noae ſubrriBled | I 16 3618 
T be argument of Latitude 3 92641} 
The Eccentrick reduced 426 316 
T he Sung place | 6 19 23 7 
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Logarithme of 3 522117 
Curtation ; 22 
Logev. of © Carr. ſub. 522095 
Logaritime of © 499803 

 Remaener tans - 977708 
| A 


Summe Co-tang: 939994 
Half anom. Orb, tang. 970087| 26 29 55 


Arch added, tang. 910681} - 7 11 10 


Elongation ſubtr. frim© place|t. 3 51. 5; | 
True place of Mars. | 


For the Latitude of Mars, 


[0 G 
T angent of greateſt incl. | ith 850946 
Elongation Sine 1 3 5r' 51974589 
Argum. of Latit- Sine 3 9 26 4qT999467| 
Anom.of Orbar.c.S5. 1123 19 Fol 9577] 
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T he mean Longitnde of 2 
T he Apbelium [ubtrafted 


| The twenn Anomalic 
The Equationſubtr. 


The Eccemrick place © 
The Node ſubtratted 

 T be argument of Latitude 
The Reduition ſubtr. 

T he Eccentrick reduced 

T he Suns place 

T he Anomalie of the Orb 
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 ſervations thus niade cannot be ſo pre- 
 |ciſely rrue, as that we can thereby in- | 

fallibly deliverthe motions of thepla- 
'nets;thar work, for all our endeavours, 


planers cannot be perper 


ted ”_ 7 


|ther; for if the Longimde increaſe, 


their diſtances leffe then indeed they 
are, and which is one reaſon -why Ob- 


being ſtill reſerved for new wayes of | 
 obſetvation, which in what progreſle 


they are may perhaps cre long be ma- 
| nifeſk, 
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| Pancner VI. 


To diſcover the Direftjons , Stations, 
. and. Retrograaations of the five 
| Planets, 


He Precepts of moſt others , as 
| Rheinholdus, Argol, Lansberg,&c, 
do remit us ro Tables, whereby to 
finde the firſt and ſecond ſtations of| 
the fiveplaners,; bur theſe being com-| 
poſed for one onely poſirure of the 
lancer e perperually crue. 
The moſt generall way 1s to calculate| 
therr places two or three dayes' roge- 
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| merides may finde other compendious 


| cularor all requifites; bur ro leave 


trick ; by which, as in the reſt, finde 
her Eecentrick place, 


themeananomalie, asalſorothe mc - | 
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che Planer is Dire& if ic decreaſe, 


Retrograde ; and if ir continue the | 


ſame, ſtationary. The wrircrs of Zphe- 


wayes out to diſcover the times of the 


ſtations ; ro deliver all which would | 


be necedlefſe, and perhaps impoſlible ; 
nor is it our purpoſe ro afford the Cal- 


ſomerhing unrouchr, wherein he may 
excrcile his own Genin, 
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To finde the piace of the Moonin | 


Longitude. 


I Cone the mean motions of rhe | 
Moons Longitude, her "pp 

lie, and argument of Latitude 

the other Planets,and by che Anoma- 

lie finde the Equation of the Eccen- 


2 The Equation of the Eccentric. | 
according to the title, apply both «o | 
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tion or argument of Latitude, ſo have. 
you the co-equated anomalie, aid che | | 
| motion of [atirude firſt equared. 
Exampleof the (ame time , tor which 
we ca[culated the motion of Satwrn, | 
Viz,1651, May 13, 11 her, 10m, bc- 
fore noon, 
>» Longit. | > Anom, | © Latitude 
*..0; a.g1} 3-0 7019-0 7. 2 


eto bel | 


Epocha 1640\9 t7 48 57]|7 2058 19 | 12959 54 


FJ, compt. 10/8 O1IL 34,6 1319 3,213 35 ,2 
{ £0 {. dpr- 4 21 10 214 747 53]427 31 9 
5 8.45 8 


* gayer. 1215.8 7 0,5 646 47 
| I2 37 38] I2 31 14] 12 40 42| 


- Remains | 3 29 53150 1 21 18[3 2 30 21| 


The co-equated - Anomalie - © 1 '21 18 
"Motion of Latit. firſt equated 3 2 3o 21 


From the Moons Eccentrick 


_ | with the remainer.enter the Table of | 
+ the Moons ſecondary Equations, find- | | 

\ | 1ng 1t in the head or foot," and the|. 
| Co-equatedanomalie in the fides,\and | | 

| mk 1 | 
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in the common angle,by uſing the pare} 
proportionall, if need be, is tound the 
Moons ſecondary Equation, which, | 
according rothetirle next below it, in 
aſcending, or above it in deſcending, | 
muſt be applied ro the Eccentrick | 
| place, ſo have you the Moons place in WT 
| her Orb ; which by the next precepr [- 
| | you may learn to reduceto the Eclip- | | 
| | rick, EEE Fa, $ | 


Example. 29 T2Y%; 4 

LM , | SW. hf 
The Moons Eeccentrick place 3 29 53 15 Ny 
The Suns true place ſubtrafted 2 3 *'3 34} : 1 


aan yoger _ 
The diſtance of © and? Xx 26. 49 41 | Ji «MY 
With this & the coequated anom. 1 21 18 


I finde the 2 ſecondary Equation ſub. 29 15 | SI. 2 
$0 is the 2true placein herOrb 3 29 24 ©o|. 3 
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| To findethe Moons true Latitude and | : 


|| » place in theEdliptich, -\ 


| 2 FPOthemationof Latitude firſt c- || W 
| quared,accordingtorhetirleap- | | | 
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7 "Them eames | | 
ly che Moons ſccondary Equation, ſo W 
| ave you the motition of Larirude fe- | 

| | condlyequated. we 1 
2 To the diſtance of che Sun and | 
| | Moon before found, apply the fecon- 
| dary Equation accarding to the title ; | 
ſo- have you the true diſtance of the | 
Sunand Moon. Asin the former Exs- | 
ample. - | Fl 
b=-- |- : | : 8. 6 46: oj 

EP - Motion of Latit.firſt equated 3 2 30 21 
£ - | The? ſecondary c<quation, /xwbtr. 29 15 
2 7 2 Mot.of Latit, ſecondly equat. 3 S.--x 6] 
> { © | Diftanceof Oand ca>before r 26.49. 42 
| © | The @fecondary cquation /#btrr. 29 15 | 
F ff | Thertruediſtanceof Oandq 1 -26 20 26 
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| | 3 Wirhtherrucdiſtanceof Sunand | 
- | Moonenterthe Tableof the Equation 
\- | of the Nodes, and take thence the-E- 
quation of the Nodes; which, accord- 
4: ng ro thetitle,apply to the motion of | 
A. Latitude: ſecondly equared, and you 
-]. , | have the rrue andabfolue motion of } 
48 Laricude. Ar the ſame entrance take | 
] our atſo the ſcruples of proportiti,and | 
; | reſervertwm,! 200050200 EUR 
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| 3 # $5 0 
'Withthe-true diſt, of O&q 1 26 20 26 
'T find the equat. of the Node add. 1 36 47 
| Which I add to Lat. 2 equat.z3 2 1 6 
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So the true motion of Latit.is 3 3 37 53] 
The ſcruples of proportion 415 7 


4 With the true motion of Lati- | 
rude, enter the Table of Latitude, and | . 
rake thence the Latirude and the Ec- } 
celle ; then multiply the ecceſfe by the 
ſcruples of proporyon before reſerved, 
and the produd adde to the Latitude; [ 
 {foundin the Table, the ſumme ſhall be & - 
the erue-Latitudeof the Moon, which | | 
is North, when the true motion of La- 
tirude is lefſe then 6 fignes; South, 
| when 1t 15 more., 1 | 
Example. | "þ 
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The true motion of «on 3 3 

> gi The Latitude 4 57 53 
Gives The Ecceſſe 1 


The ſcruples of proportion 41m. 
57/ſce. multiplied by the ecceſſe 18 m.| 
58 ſes. gives in the product 13 m. 16 
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| titude North 5 gr. 11.9 ſec. 


bo, Bonn Moons true place 
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Ecliptick 3 p82 927.24 M52 ſec. 


F-I7 mM.53 ſec.gives the Redudtion OM, 
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42r.57m. 53 ſec.|gives the true La- 
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aſcendent. 
bis + 0 
3 29 24.0 
Motion of Latitude /#btr. 3 3 37.53 


The Node Aſcendent O 25 46 7 


in the Ecliptick. 
2 Example. 


Therrue motion of Iatirude, 3 fg. 397 
52 ſec. adde which added.to theplace 


inthe Orbe, 3 fig: 2927.24 m:; © ſec. 
eivesrhetrue placeof rhe Moon in the 
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5 If the true motion of Latitude | 
| be ſubtrated from the Moons true 
place in her Orb, there reſts rhe Node | 


| 

6 With the true motion of latitude 
enterthe Table of ReduRion, and take | 
| out the Reduction, which, according | 
| ro thetitle, apply to the Moons place | 
in her Orb, & you have her true place | 
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Pazcerr I XN. 


To finde the mean ConJunction and Op- 
poſition of the Sun and Moon, | 


: a. 
| hes this purpoſe we have exhibired 
down firſt the Zpocha next preceding 


moneths compleat, having a care of 
the year Biſſext:le, and to every one 
ſer down the timeanſwering in rhe Ta- 


rhe ſum ſubtract from rhe next greater 
in the Caxox70p, under the title d, if 
you ſeek a ConjunRion; or FP, if an 


a Table, theuſe whereof is chis Set | 


the year given ; then the years and | 
ble; then adde them altogether, and | 


| Oppoſition, che remainer ſhewerhthe | 


Time required compleat from rhe be- 
ginning of the moneth current. Y 
| E xample. | 

I would know at what time the 


happens in the monerh of March, in' 
the year 1652, The work is this. 
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T he Epocha 1640 29 I5 57 59| < 

Years compleat II 20 Y 50 't 

February compleat Biſlext. 22 31 53] ||, 

— m— 

The ſum ſubtr. 3x o 38 42| ||! 

| The S next greater 44 7 6.5 

gn ————_— -Þ 1 

T he mean Oppoſition 13 6 27 33| - 

which is in time compleart from the be- | } | 

= of March. & i) 

40 | ; ah | ( 

PxecazPprT Xe 

Ta fade the true Conjunttion or Oppoſi-| || 

- 8iom of the Sun and Moon. ll 

Orthe time of the mean Con-| | 

junction or Oppoſition given, 

fade the true place of the Sun, and} || 

| the Eccentrick place of the Moon, and} ||| 

"compare them ; if they either be pre- 

ciſely the ſame, or pteciſely oppoſite, | || 

{therime of the true Conjunctton or} || 
| Oppoſici tion agrees with the mean; but| | 

if they differ, rake the difference by] i 
ſubtraQing che leſſe from che greater, | 

and that call the diſtance of: the - | 

and Moon, Re a aait revs 
2 Out of f help able 1c of Sem aae- |... 
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| which muſt be added ro the mean time 


| |cd from. it, if inthe Moons place. 


ers & hourly motions, with the mean 


anomalies'of rhe Sunand Moon, take | 
out their hourly motions, and fubtrat 
the hourly motion of the Sun from the 
hourly motion of the Moon, by the 
remainer (which is the tiourly motion 


I [of the Moon from Sun) dividethe di- | 
[ance of che Sun and Moon: before | 


kept, the Quotient gives the' time 


of Conjun&ion or Oppoſition, if rhe 
cxceſſe inthe Suns place ; or fubrrac- 


3 Ar this rimethus corrected, finde 
again the rrueplace ofthe Sunand Ee- 


| centrick place of the Moon, together} -  -. 


with- their diſtance, and repeat: your} 
former work, till you finde them abſo- 


found ſhall be the erue time of Con-| 
junRionor Oppoſition, Asin the eX- 


|awple. 


lurely to concutre, and the time thus} - 


ory, oo On 


'T FI ara if Calenlation, 


{ 'D H 4G uf ; 
4: the time ofehe mean > Mar. 12.6 27- 23 


The true place.of © % & 47.51.16 
'T be Eccentrick, place of theD 6. 024 33 | 
.The diſtance of © from P.» 4 25 43 
Mean Anomalie of © 8 26 25 © 
His hoarly motion | 2 29 
Mean Anowalic of > I 016 © 
Her hourly motion 30 9 
Hourly motion of > from © 27-40 
which dividing the diſt ance 4 25 43 
gives inthe Dmotiene 8" 26/ fere to be added | 
So the time firſt corretied 43-53-23 
T hetrae place of the Sun 0 512 29| 
| The eccent, ick.place of the ® 6 448.34 
The diftance of © from PÞ 2745 
| Which divided by hor. mot 2fro© 27 47 
Lives in time add. FI 17 
So the timse ſecondly correfled ' 13 15 54 40| 
T he true place of the © 0 51436| 
T he eccemtrick.place of > 6 -5 13-57] 
T he diſtance of © from P» O 39 
Which divided by hor.mot >fraQ 27 47\] 
grves in time aad. TI 24 
So the true timeof P* March 13 1556 4 
T he true place of the Sun O. 5 14 39 


T he eccentric. place of the » 6:5 14 39] 


4 Forthistime finde our the true| 


chereby the ReduQtion, my Hivide 18% 


motion of the Moons Latitude; and |} 


Th » , *L 
» SS 4 


| The RedaRion 


| 5 Laſtly,apply the equation oft time 


to this equall rime ro make 1 IT appar | 


| The true time of the P 


T, Je precepts F Calnlais, 


by the hourly motion. of the: Moon 
| from the-Sun, and: the Quotient, con- 
crary to the title of the Reduction , ap- 
ply to thelaſt correedrtime ; ſo haye 


| youthe true time. In our Exampic. 


S- 

The true motion of latitude 5 wy 2 9 
add. I 26 | 

The Quotient ſubtr. 3''s 


So the true Oppoſition 139 x5b 52 J9 


rent. 


Fd 


The equation of time /xbrr. 
The apparent time of the P 13 15 50 38; 


Pazczr XI. 


T o predict whether any Eclipſe or 20 
will happen, 


| Tice are two wayes to know this ; 
of which, the one is more caſic, 
the other is morc Certain. The firſt is | 


this. 
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The Precepts of Calculation. 


to ſec. which being nor fully 6 degrees 


\jthe a2c75per, or power to judge of rhe 


|, Theother way isrhis. TIF atthe vi- 
| ſible ConjunRion, the viſible Laritade 


« Rips. + pawieathe + erect > 


Art the true Conjunttion, if the 
true motion of Latitude be within 27 
degrees backward or forward of 6 or 


Eclipſe ; otherwiſe nor. 
| In our cxample, the Moons true 
motion of Latirude is 5 /ig.24 gr. 2 1, 


diſtant from 6 fignes, ſhewes rhe ne- 
cefſity of an Eclipſe. 


of the Moon be lefſe then the agere- 
gate of the Semidiamerers of the Sun 


otherwiſenot. 2 It at the true Op- 
poſition, thetrue Latitude ofthe Moon 
be lefle then the ſum of the Semidia- 
meters of the Moon and the. carrhs 
ſhadow, there muſt be an Eclipſe, o- 
cherwiſenot. This later way is moſt 
certain, onely ſubje& rothis inconve-| 
nience, that a great part of the Calcu-} 
lation is performed, before we come to| 


poſſibility, 
CH | 


and Moon, there muſt be an Eclipſe, | 


1 


| 


2 fignes, orat the Oppoſition within | 
1 2 degrees, there is a poſhbility of an | 


Ib 


E = 
SE 


- —— 


- 
, # 
& %- 5 
— — x 
. 
_—\ 
*. 


_ * * 


| 


n 42 1 SE a RIS A 2 4 "_ 
* Y *4 Loom Ebaeth AR ez : 
*% i. $0 SHR, TIT. , th 
£ 4; $ dairy Td = I ; , 0 AO 4} 
: , w-* 
I : , 
s 


REA BR a a * We - - . ; 4 TER ; * 
* Fs Gs ris > A Wy = FE ed ob ITT ON I OT "2 \ 
» Page i + * 4; 
i ' # 4 
# 


»— 20402 


The Precepts of Calenlation. 


|  -Przcnrpr XI1, 


Te finde the Qnantitic of a Lunar 
\ Eclipſe. 


I BY thetrut morion of rke Moons 


Latitude, finde her true Latitude 


South Deſcendanr. 
2 Finde out the Semidiameter of 


of the Table, as alſo her Horizontal! 


of the Sun take out the Semiangle of 
rhe Cone of the ſhadow; and this 
ſubtra& from the Moons Horizontall 
parallax, there reſts the Semidiamerter 
of the ſhadow. | 


of rhe ſhadow, and the Semidiameter | 
of the Moon, and from the ſum ſub- | 
rra& the Latitude of the Moon, the |} 
remainer isthe ſcruples of the Moons 

diamcte@cclipiecd. + - 
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parallax ; and with the mean anomalic | 


| 


cording ro the former direRions: this | 
|in our example is 0gr, 30mm.56 ſec. | 


| 


the Moon by her mean anomalic out |. 


3 Addcrogetherthe Semidiameter | 
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_ The Precepts of Calculation. | 


_ OE COT TOO he tans 


| Sum of the Semidiameters 56 


| 


{ Logarithine of rhe ſcruples deficient,| 


| of the digits eclipſed. | 


| 


| Digits eclipſed 


| 


EX 


Example. * "19Þ 
| LS ow 
Horizontall parallax of the Moon o 56 9g | ; 
Semiangle of the Cone ſubtr. 15 7 


Semidiameter. of the ſhadow o 41 2| 
Semidiameter of the Moon add. 15 42| 


Latitude of the Moon ſubtraifed #30 56| 


Scruples deficient 25 48 


4 Convert theſe ſcruples into digits] 
or parts, whereof the Moons body con-| 
reins 12, thus : From the Logiſticall 


ſubrract the Logiſticall Logatihtme of 
the double of rhe Moons Diameter, 
there reſts the Logiſticall Logarithme| 


Example. 

| | :.* 4 #4 Lt 
Scruples deficient _ [© '25 48 963347 
Double of 2 Diameter 1 2 48 100rg82| 


9 $2 35 1961365 
Theſe digits are found againſt the 

Logarichmein the Column of time, 
Yetnote that Lunar Eclipſes are of| | 

three ſorts, 1 Partiall,whean the ſcru- | 
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| | Incidence. 


The Precepts of Catcalation. 


| ples deficient arcleſſe then the Diame- | = 
{ter. 2 Totall, without continuance, 


when they are equall., 3 Torall, with 


ent are greater then the Diameter, and 
11n theſe the Digits eclipſed are more 
then 12,whichare ſo tobeunderſtood, 


]as thatthey ſhew how far the Eclipſe 


;S over the body of the Moon. 


@—— 


Prxzcxer XI1TL. 


| To finde the duration of a Lunar Eclipſe, 


or the continuance of toiall darkneſſe, 
where theEclipſe # total. 


thus: from the logiſticall loga- 


of the Semidiameters of the Moon and 


Table of Sines,andtoits Co-fineadde 
the Logarithwe of the ſum of the Se- 
midiametets, the gum ſhall be the Lo- 
giſticall Logarichme of the ſ{cruples of 


© 


continuance, when the ſcruples defici- | 


= | Frvmy the ſcruples of Incidence 


the ſhadow ; the remainer ſeek inthe 


Example. 


* ” i as 


_— ——— 


rithme ofche Moons latititude ſubtract | 
| the logiſticall logarfthme of the ſum 


The Precepts of Calculation. E 


E xample. 


; 8 it FTog- 
The Moons Latitade 30 56 97227 
| Sum of Semidiameters 56 44 997 568 


Irs Co-fine 992338 
Sum of Semidiameters. 56 44 997568 


| Scruples of Incidence 47 33 989906 


2 DividetheScruples of Incidence 
by the hourly motion of the Moon 
from the Sun, the Quotient gives the 


che Eclipſe. This ſubtracted from rhe 
rrue time of the Oppoſition, gives the 
beginning of the Eclipſe, or added to 


by the hourly motion of Moon from 
Sun 27.23, 4.7 ſec. gives the time of In- 
cidence t hor, 43 m. 24ſec. And ſec- 


—— 


The Sine found 973659 - 


time of Incidence or half duration of |. 


it,gives the ending. Example, The (cru-| 
glcs of Incidence47 mm. 33 ſec. divided| 
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ingthecrue Oppofitionfals our 15 hor. | | 
50 m. 38 ſec. the beginning is 14h0r.| 
7 4. 14 ſec. the end x7 hor, 34m. 2 
ſec. The whole duration 3 hoy. 26 " [ 
48 ſec. fe 
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li 1  «. The Precepts of Calculation, 


' | [defire to know the continuance of ro- 


che Semidiamerers inſtead of the ſum, 
and thereby work as you are taught in 
this Precepr, and you ſhall nor fail of 
| your deſire, | 
4 If tothe ſum of the Semidiame- 
ters you adde the Diameter of the Sun, 
and then work as before, you ſhall find 
how long before or after the true Op- 
. | poſition that paleneſſe (called the: Vi- 
bration) takes its beginning or ending. 
| But this enquiry is perhaps too curt- | 
OUuSs | 


gn CO —_—— 


*:  PRBCUPT X1V. 
To findethe Moons Latitude at the be- 
ginning and end of the Eclipſe®s | 


TE havenoneecd of this for diſ- 
covering either the time, quan- 
tity, or duration of the Eclipſe ; one- 
| [ly-itis made uſe of forthe drawing of 
- | | rhe Picture, and repreſentation of the 

| | Eclipſc is PHavo,as we ſhall ſhew here- 4 
£ - faſter: it is thus found, 


— 


tall darkneſſe; take rhe difference of | 


3 If the Eclipſe berorall, and you, 


| 
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- The Precepts of Calculation. 


—m—. 


1 By thetime of Incidence multi- 


{agreeing ro the time of Incidence. 


- Motion of Latitude at.ending 5 24 53.0 


{o have you the motion of the Moon 


2 Subtract this motion of the Moon 
from thetrue motion of Latirudear the 
true Oppoſicton, there reſts rhe true 
motion of Latitude at the beginning 


of the Eclipſe; or adde it, and you | 
have the motion of Latitude ar the | 


ending ; with which out of the Table 
of Latitude-you may finde our the La- 


iicude anſwering ro the beginning and | 


end, as in Our Example, 


. —Y H 7#&© /f; 
The time of Incidence I 43 24 
The Suns hourly motion 2 3O| 
Their produ&t FON 3 18 
The Scruples of. Incidence 47 33 
The-Sum 5O 5I | 
© \t'\ Fs 


Motion of Latitude at trne P 5 24 2 9| 
Morion of Latit.at beginning 5 23 11 18 | 


' Latitudear beginning - NorthDeſ, 35 21 
Latitude at ending, . .Norch Deſc. 26' 34 | 


; 


ply the Suns hourly motion, and the | 
ſum adce torhe ſcruples of Incidence, | 


— Y 


a. +, 4 


dent 
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[true Conjunction or Oppoſition, whe- 
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The Precepts of Calculation, 


 "_ 


: 
Prazceer XV. 
To' finde the middle of the Eclipſe, or | 
greateſt darknc{[e, 
THe queſtion is yet unreſolved, 
L which time ought co be called the | 


ther when the Sun and Moon ate in | 
one line perpendicular rorhe Ecliptick, 
or\ perpendicular tro the Otb' ot rhe | 
Moon, or when they are «qually di- | 
ſtant from the Nodes 2' The firſt of 
theſe, as the moſt received, we follow. | 
however it is not that which is th: Lo 
time of the greateſt darknefle, but to 
finde this rime with the Moons true la- | 
titudear the true Oppoittion, enter the 
little Table of the: difference of the 


P ent, according ro theritle, apply to rhe 


- | middleobſcuration. 


true Conjunction or Oppoſition from 
the greateſt obfcuration, and you hall 
finde the differencewith thetirle, which 
divide by rhe hourly motion of the 
Moon from the Suh, and the Quoti- 


, —_— - — 
. 
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time of the true oppolition ; ſo have | 
you the.rime of greateſt darkneſle, or 
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The Precepts of. Calcalation. 


4h 
Cs 


1 , 
S | | | 


Example. 


, p # 
-j The Moons Latitude Sept. Deſc. 3o 56 


The difference added 2 42 
which divided by | 27 47 
gives the difference intime add. 5 50 

The true Oppoſition March 134 15Þ50 38 

So the middle of the Eclipſe 13 15 56 28] 


| Notwithſtanding it were more re-|, 


quiſite and neerer the truth ro uſe a 
method ſomething differing from this; | 
this being in effe& no other then what| 
other Authors, as Rheinholdne, Longo- 
montanw,Eichftadius, Argol, Lansberg, 
and the Authors of Urania Prattica 
have uſed ; which though not far dif- 
fering from therruth, yer ſhort of pre- 
ciſencſſe; the better way is to adde the 
difference found in the Table, or ſub- | 
tract ir, according to rhe ritle, to or 
from the motion of Laticude, & there-| 
with to take our of the Table of Lati-J 
rude, the Laticude, which may be cal-J 
led in this cafe the arch berween the| 
two Centers, and by that andthe ſum} 


= - 
| 


of the Semidiameters (as formerly| 
raught) gatherthe Digits eclipſed; and 
the rime of incidence, asalſo:the p_ 
rude 
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The Precepts of Calculation. 


rocxemplific, and preſent to the Rea- | 
der ar one view the former Calculati-- 
on of this Lunar Eclipſe. 


The Calculation of the fore-mentioned | 


Eclipſe, according to the preceding | 


direttions. 
D H 44 
Mean Oppoſetion March 1x3 G6 27 23 
Interval adds 9 28 41 
| T rae Oppoſition 13 15 56 4 
True place of the © Oo 5 14 39 


Eccemtrick, plac of the Moo G6 51439 


Mean Anomalit of the © 8 26 48 22 | 
Mean eAnomalie of the Moon 1 5 25 35 
T rue mation of Latitude 524 2 9 
Trae Latitude Sept.Deſc. 30 56 
Readuttion add. 126 
Homrly motion of the Sun 2 3O 
Hourly mition of the Moon 30 17 
Hourly motion of ? from © 27 47 
Reduttion in time ſabtr: * 4 
True Oppoſition corefed 12 I5 52 59 
| Equation of time ſubir. @21 
Trueft Oppoſition 1315 50 38 
-Horixentall Parallax of » 56 9| 


\ Semiangle of the Cone wr. 


Ne EET 


F 3 | Sem 


The Precepts of Calculation. 


v* os 
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D RH .,.y 

| Semtdiameter of the ſhaciow 41 2 
| Semidi.meter of the * Mon I5 42 
Sum of the S Semiat a mcrers ZN 56 44 
Teruples aefuctent 25 48 

| Dizit: eclipicd 9 5I 35 
Scraples of Incigence © 47 33 
T imne of Incidence I 43 24 

Be ns of the Eclipſe 13 14 7 14 

| End of the Eclipſe EI 34 2 
| T he whole duration 3 26 48 


| Latitzade of ® at the berinning Sept. D.35 2t 
Latitude cf D at the end Sept. D.26 34 
Difference from the midale of the Eclipſe 

' to be aaged 8 $0 
| T he middle Eclipſe 13 15 56 28 


Pzxzc EPT XK V I. 
of the Calcuiation of the Suys Eclipſe. 


bÞ Bios Eclipſeis not properly the Ec- 
lipic of che Sun, bur of the Earth, 
1n; regard it is not tie Sun , bur che 
earth which loterh light, the Sun be- 
ing ozely apparently "Gark notwith- 
{tancing we will ule che name others 
have given it, and thew how I itis tobe 
calcplaced. 


| 


| Finde 
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The Precepts of Calculation. 
Finde the mean ConjunRion, and 
from thence the true; which corre 
by the ReduQion 8 Equation of rime | 
in all things, as in the Moon. Example | 
of a Solar Eclipſe happening March 28 | 
I 652, 


: | D H /£ ve 
Mean Conuntition March 28 0 49 24 
Interval ſubtr. 2 51 8 

| True (onjunition 27 21 58 176| 
© place and” in her Orb © 19 I5 13 


Mean eAnomalie of the Sun og 10 5113 
Mean 4nomalicof the Mow =©7 11737 20 


T rue nt109 of. Latitnae | Oo 8 FI 54 
Trae Latitude Sept. Aic. 45 56 
Reduttion add. $7 
Hourly mution of the Sus 2 27 
Hourly mition of the Moon 36 43 
Hourly motion of ® from © 34 16 
Redattion in time ſubty. 3 41 
True Conjunttioncorrefted 27 21 54 35 
Equation of time add 3 © 
T rueſt Comunttion 27 21 56 35 
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| finde out the Mid-heaven, its altitude, | 


' The Precepts of Calculation. 
Pxzczer. XVII. 'f 


To finde the Parallaxes of Longitude 
and Latitude. 


_—__— a I—_—_— 


Y the rules delivered in the for: | 
mer part at thetrue ConjunRtion | 


and the meridan angle. y 


Example, | 
( 4 iO 
| Tenia 1. 19 15 
| His right Aſcenſion 17 44 
] T 1me 5n acovees  -329 9 
| Right Aſcenſion of Mid-heaven | 346 53 
Aid-heaves | X I5 46 
| Meridian angle | | 67 97 
Declination of Mid-heaven South 5 35 
Mltit.of the Equatey at London 38 28| | 
 Altirnge of Mid-heaven 32 53 


2 Adde rogether the Sine of the 
Meridian angle, and the Co-ſine of the 
Altitude of Mid-heaven, the ſum is 
the Co-fineof the angle of the Eclip- 
tick and Horizon. 


Example 


 ThePrecepts of Calculation. 


— 


Example. | 
* - Oo FP, , 
' | Meridian angle S 67 7 996440 


| Angle of Eclipt. & Hor.CS 39 19. 988856 

3 Addetopether the Sine of the 
Meridianangle andthe Co-tangent of 
the Altitude of Mid-heaven, theſum 
is the Tangent of the diſtance of Mid- 
heaven from rhe Nonagefime degree 
| of the Ecliptick above the Horizon 
| from the Aſendent. This adde tothe 


ſubtra from Capricern to Cancer, and 
you have the Nonageſime degree. 


| Example. 


Meridian angle CS 67 7 958979 
Altitude of Midheaven CT 32 53 018942 


This diſtance, according to the title, 
adde to the Midheaven, Prſes 15 gr.46 
”, and it falls in Aries 16 gr. 48 mm. 
which is the Nonagefime degree. 
| 4 Finde the Node aſcendent, and 


gree; with the remainer center the Ta- 


— 


Midhcaven, from Capricorn to Cancer, | 


Altitude of midheaven CS 32 53, 992416| 


_—— 


diſt.of Midh.froNonag.ad-T 31 2 977921] 


ſubtraR- it from the Nonageſime de-| 


ble, - 


The Precepts of Calculation . # 


| fore taught, rhe difference of them is 


te. 


| 6 Ourof the Tableof Horizontall 


 bleof the Moons Laticude, and take | 
our the Latitude,which, if North, adde 
ro theangle of rhe Ecliptick and Ho- 
rizon-; if South, ſubtra& it from it; 
ſo have you rhealtitude of rhe. Nona- 
oclime degree of the Moons Otb. 

Example. The Node is found © ſig. 

10 gr. 23 m. Which ſubtracted from 
the Nonageſime degree 1697. 48 mm. 
there reſis 6 gr. 25 9. which gives in 
the Table of the Moons Latitude o gr. 
32 #1, addend, This added to the an- 
gle of the Ecliptick & Horizon 3g gr. 
19m, givesthe altitude of the. Nona- 
gcfime degree of the Moons Otb 39| 
Y,51 7. 

5 Take the diſtance of the Sun from 
rhe Nonageſime degree, which in our 
example of rherrue Conjunction 15s 2 
gr.27 ms. 


Parallaxes, rake the Horizoncall Pa- 
rallaxes of the Sun and Moon , as be- 


the Horizontall Parallax of the Moon 
from Sun, asin our example, the Ho- 
r1zontall parallax of the Sunis 2 m2. 21 
ſec. of the Moon 60 m2. 7 ſec. the dif- 


| ference iS 57 9.46 ſec. 7 Adde | 


h6- 


—— 


| 7 Adde rogerther 'the Logiſticall 


| the Nonageſimedegree; the ſum(ſub- 


' more, then in rhe Oricacall. 


| titude, 


The Precepts of Calculation, 


Logatrichme of the Horizontall paral- 
lax of the Moon from Sun, the fine of 
the Altitude of the Moons Orbe , and 
the fine of the diſtance of the Sun from 


trafting the double Radius) 1s the Lo- 
giſticall Logarichme of the parallax of 
Longitudes. 

Example. 
Horiz. Paral.of ® from © 57! 46” 998353 
Altit.of Nonag.in 2Orb S 399 51! g80671 
Diſt. of © from Nonag-S 2 27 860033 


Parallax of Longitude 1/ 29” $39057 


Here note that whenſoever the Suns 
place is leſs then the Nonagefime, the 
Parallax of Longir. makes the Lumi- 
naries *PPcar moreWeſtthen che cruth; 
and in the Occidentall Quadrant,when 


8 Adde the Logiſticall Logarithme 
of the Horizontall Parallax. of the 
Moon from Sun, to the.Co-fine of the 
altitude of the' Nonageſime in the 
Moons Otb ; the ſum is the Logiſticall 
Logarithme of the parallax of the La- 


Exam-) | 
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The Precepts of Caltulation. 


Ru 
— 


th. 


Example, 


& WE WF 
Horizontal Paral. of 2fro © 57 46 998353 | 


Altit. of Nonag.inÞ Orb CS 39 51 9885 21 


Parallax of Latitude 44 21. 986874 


This is the method which I moſt 
approve of, which I would wiſh him 
that willbe perfe in the Calculation 
of Solar Eclipſes to obſerve fully, in 


regard it isof much uſe. Other wayes 


are taught by orhers, moſt whereof re- 


| quire the knowledge of the parallaxes | 
| of altirude, For their purpoſe tharare | 


affected tothoſe wayes, have deliver- 
ed Tables of thoſe Parallaxes. For 


| che precepts therero bclonging I will 


not now ſtand to burden the book with 
them; bur rather chuſe to remir the 


Reader to the late Publiſhed Uranis! 


Prafica, where. they are delivered, 


Yer will theſe be found more eaftcand | 


expeditethen the other , if mine own 
liking tead menotto parrtiality, 


Prxz- 


. bi Wy . 
_— 


il. 
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|  PxrcEuet XVIII. 


To findethe viſible mation of the Moon 
| fromthe Sun for any time aſſigned. 


A! rhe beginning and alſo at the 
end of the tume propoſed finde 
the parallax of the Moon from the 
| Sun in Logitude, and then obſerve 
theſe rules. ; 

1 If duringall the time propoſed, 
the Luminaries beinthe Oriental qua- 
drant, and the Parallax of Longitude 
increaſe, or be greaterar the end ot the 
time given thenar the beginning, adde 
rhedifference of the rwo.parallaxes of 
Longitude, unto the true motion of 
theMoon from the Sun agreeing to the 
rime given, or if it decreaſe, ſubtract 
it, and you have whatyou defire. 

2 It duringall the time the Lumi- 
naries be in the Occidentall Quadrant, 
and the parallax of Longirudeincreaſe, 
ſubtraQ the ſaid difference from the 
true motion ; if it decreaſe , adde ir, 
{and you have the viſible motion; 


| the Luminaries be inthe Orientall qua- 
rant 


fr IE —_—_ 


3, If atthe beginining of the time | 


_ head _- 
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III 


| 


thetume aſſigned ; fo is the parallax of 


rhe viſible motion, during that time. 
Example. 

Let it be propoſed to finde the viſi- 

ble motion of che Moon from the Sun 


jun&ion, in our example. ' The rrue 
Parallax of Longitude ar the begin- 


ſec. the difference is 3 99. 32 ſec. which 


viſible half hourly motion before the 
crue Conjunion. 


——_ 


Prxzcreyr XI X. 


To finde the time of the viſible Con- 
 Junition of the Sun and Moos. }.. 


@ Analogie. As theappa- 


rent motion in any time aſſign- 
cd(found by the formerprecept) is to 


for one half hour before rhe true Con- | 
half hourly motion is 19. 8 ſec. Tae |} 
ningis 5 28.1 ſec. at the end xm. 29/| 
according torhe firſt rule of this pre- | 
cept (becauſe the Luminaries are in the | 


Orienrall Quadrant) ſubtrated from | 
7m. 8 ſec. leaves 13m. 36 ſec. the | 


FIG. < IR oc. 
et i ES 27 


vp ; 
" * 


rant, and at the ending . in the Occi- | 
dental , ſubrract the - ſaid difference 
from the true motion , and you have | 


Lon-? 


j 
# 
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Longitude ar the true Conjunttion,to 
the difference intime between the true 
and-vifible ConjunQion. This differ- | 
cnce in the Oriental! Quadrant muſt 
be ſubtracted from the rime of the true 
Conjunction, inthe Occidentall Qua- 
drant added thereto; ſo have you the 
viſible Conjun&tion. Example. As 


from-Sun 13 36 is tothetimeaſſign- 


1 9.29ſcc. to the difference betwixt 
therrue and viſible ConjunRion 3 =. 
37 ſec. ſubtr, Sois the viſible Conjun- 
ion March 27,21 hor.53 m.18 ſec. 
2 Atthis time finde our the true dl- 


the parallax of Longicude , which, if 
they agree ,ic isa fignethe viſible © is 
trulie found; otherwiſe,repeat the for- 
mer work, till there be a concurrence. | 
| Example. Attheviſible 4 March 27, | 
21 hor. 53 2. 18 ſes. the true diſtance | 
of the Moonfrom the Sun is 1 m2. 53 
ſec.rhe parallax of Longitude, x m9.58| 


make not up a quarter of a minute. 


'Thereforethe viſible & is preciſely c- | 


the viſible half hourly motion of Moon | 


cd 30m». ſois the parallax of Longir. | 


ſRance of the Moon from Sun, as alſo | 


ſec. differing onely 5 ſec.which intime | 


es ee... At 4 —_— 


—_ a __—_—___4 wt... 


| nough found. _ Paz- | 


t 4 lg tra rhathe BOS I a er "OF: . 
's I Cee be a HE A FI , 
NOV, _ Te SO A 0 wy 


a ae Beta EL CY IOTEO ue BONE oi DL Bel nr be 2 62-4 5 
LN I os BE 8 ; © OS OO No 7 : 
* * - "| , , #6 AW © dv 
\ : $ s 


The Precepts of Calenlation. — . - 


| en: + 3 


To finds the vifible Latitude of the Moon 
at the time of the viſible | 
ConJuttion. 


TN theſe Northerne Regions which 

we inhabit, rhe Parallax of Laritude 
alwayes makes the Moon appear to be 
more South then indeed ſhe is. 
Wherefore to finde out the viſible La- 
titude, obſerve rheſe rules, 

x Atrhe time of rhe viſible Con- 
jun&ion finde out rhe true Latitude of | 
che Moon thus. If che Eclipſe happen | 
in ke Orienrall Quadrant , adde the 
parallax jof Longitude to the motion 
of the Sun, agreeing tothe difference 
berwixt the true and: viſible Conjun- | 
&ion, and the ſum ſubrra& from the 
true motion of Latitude at the time of 
the crue ConjunRion, or if the Echpſe 


| merly taughr, finde-ourthe rrue Lati-: 


happen in rhe' Occidentall Quadrant; 
adde the ſaid ſum rherero, and you 
have therrue motion of Laticudearthe | 
viſible ConjunRion, by which, as for- |. 


1] rudeof the Moon, 


Example.) 


—_— 
a. 


; 


alot og ery cw nd as. © ttt. 


| 


4 


| Motion of agreeing to 3/37” 
| Parallax of Tn pointe at ble s; 


| Moon : burif North ſubtract the leſs. 


viſible latirude of the Moon , which 
ſhall be North, when the latitude is|| 


| 
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" The ſumme - ſabe. 2: 9] 
Motidnof Latitude attrue & © 8 51 54: 
Motion of Latitude atviſibled o 8 49 47; 
True Laticude at viſible & 7vorth 45 47 | 


S o 


# a. »% 


Latitude; .and compareir with | 


is the. South yidgble latitude of the| 


from, the greater.z there remains the! 


a then the parallax 5 otherwiſe | 
—_ :.- | 

Example, 1 
The-true Latit. ofthe Moon North a5 47 
The Parallax of Latitude 44 38 


| po—_ ———— 


- an. HY 


+» SS 
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2 At the ſametime finde the paral-| 
ax & Lachpde, a "2 
{ rhe true Latitude, If the Laticude be | 
South, adde ,them together, rhe ſum. 


*H 
"2-40 
+ 5 
"a 
= 


The viſible Latitade . Nath Wag + - 


Pan- 
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| midiameters of the Sun and Moon, and | 
{| adde them together; and from the | 
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| Pazcxer XXI. 
To finde the Quantity of a Solar Eclipſe. 


T His precept differs very little from 
L therenth precepr for finding the 
quantity of a Lunar Eclipſe; - For if 
wich their mean Anomalics you enter 
| the Table, and thenee rake our the Se- | 


ſum ſubduR rhe viſible Laricude of the 
Moon at the viſible Conjun@ion, 
there reſts the ſcruples of che Suns bo- 
dy deficient, whichas in the Moon, ſo 
| here in the Sun convert into digits. _ 


Example. >| 
77. F RT 
| Semidiameter of the Sun -.26,;33 { 
Semidiameter of the Moon 16 47 
Sun of the Semidiameters "= 2 - 9 
Viſible Latitade ſubtracted * 1% 9 
Scruples deficient po men Regt 
So the Digits eclipſed '' D1T 4351 
PrE-| 
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The Phecpts of \Calculativn, 


Paxcter XXIL 
To finde the beginning and ending of the 


Suns Ec ipſe. 


I BY the viſible Laticude of the 

Moon, and the Sum of rhe Se- 
mrdiameters of the Sun and Moon, 
finde the ſcruples of Incidence, as in 
the Moons Eclipſe, Precept rr. 

2: For one hour before the viſible 
Conjunction, finde by Precepe 76, the 
viſible hourly motion of the- Moon 
from the Sun, by which divide the 


| ſctuples of Incidence, the Quotient 
is the rime of Incidence, which ſub- | 


rraced from the time of the viſible 
Conjunction, leaves the beginning of 
the hug op 

For one hour after the viſible 
Conjuntion finde the viſible hourly 
motion of che Moonfrom the Sun, by 
which divide the ſcruples of Incidence 
the Quotient is the time of repletion, 


.G2 Example 


— Is mw. , 
as. ES a dth.. —_—_ th — 


which added.to the time of rhe viſible | 
ConjunRion, gives the end of the Ec- 
| liple, 


| 


2 44 
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Example, 
Snm of the Semidiameters 33:9 
Vifible Latitude I.9 
Scruples of Incidence | 33 6 
| At 1Þ beforethe viſible Mar. 27 20 53.18 
Parallax of Longitude Orient, 8 7 
Trae bawly motion of > from © 34 16 
| Viſeble hourly motion 27.57 


T ime of Incidence * © t'I2” 7 
| Beginning of the Eclipſe March 27 20.42 15 

Ht 1 hour after the viſoble © 27 22 53 18 
Parallax'sf Longitude Occid. 5 54 


Viſible hunrly motionof > from © 3o 20 
T ime of vepletion +. 3. 30 
End of the Eclipſe 27 22 58 48 
| T he whale duration 216 33 


'PxecapT XXI1L 
To finde the viſible Latitude of the Moon 
at the beginning and end of the 
Sans Eclipſe. 7 8! 


{1 F7Or the beginning, adde to the 
minutes of Incidence the mott- 


on of the' Sun apreeing ro the rime of 
Incidence,” and the ſum ſubtract from Þ . 
| the true motion of Latitudeat the trme} | ; 
Us | oFthevyifible Synod; fo have you the | 
131M erue 
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ELL 
mm 


—— —_ 


ning.by which finde the rrue Laticude, 
. (andatthe fametime finde the parallax | 
of Latitude, and-by theſe,:according ; 
| £o rhe ſecond rule of Precept 18 may | 


; 4 


be had the. viſible laticude. | + 
*L E xawsple, 


The Scruples of Incidence 13 ; 6 
Motion of © anſwering to the time 2 54 


The Sum ſubrr. 236 © 
| Motion of Laticudeat viſible G', 8 49 47 


Motion of Iatitndeat beginning 8 13 47 
True Laticnde - MNorth 42 41 


true motion of. Latitudear the' begin- | 


Parallax of Latitude 49 22 | 
| Viſible Latitude Somth | | 
2 For the end, adde to the minures | 
| of Incidence, the motion of che Sun: 
agreeing torhe time of repletion, and! 
{rhe ſum adde tothe true motion of la- 

titudeat the time of rhe viſible Con-; 
{zundtionz fo have you the true moriog | 
of Laricudeartheend; by which pro! | 


cecd a5 before to finde the viſible La-! 


—_ 


6 41 


a tine. 
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'T Ie © Frectpn of Callan, 


1 


E xample. 
4s o 4 W7 
| Scruples of Incidence | 336 
Mot.©anſwerinp to time of _ 2 39 


na. _ 
. 


The fum add : 
Motion of Latitude at the viſible 48 49 47: 
Motion of Latitude at the ending 9 25 32 
 .- TrueLatitude North 48 50 
Parallax of Latitude "39 33 


maine 


Viſible Latitude MNorth & 17 


The difference berwixr tae viſible | 
| | Conjundtion, and che greateſt obſcu- 
{ ration, 1s (by reaſon of the ſmall viſi- 
ble Laricude of the Moon) ſo lictle, ir| | 


may — be negleted. 


__ w_ — . OE 


Prxzczyr =XITVYV, 


To delinegte the Eclipſes of the Sun 
and M00R, | | 


; Þ2 the Moon, draw the lines A| 
Cand BD ro intcrſe@ oneano- 


ctherar right angles i in E, which point" 
incerſe@on is the pl:ce of the Eclip- 
tick where the Eclipſe hippens-:? ip9 


which 4 a Center draw the Py 


| 


3.99] 


4. 


_ 4 


n were WS , x Co a ag gs tg 
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— Moe 
| rie A BCD, of.the quantity of the | 


q 


|tirude ofrhe Mooninthearch B C D, 


| Latitude. be North, -cowards D ; if 


| 


|rhearchB Cir marks out F. Alſo for 


4 


| parallel falling at H. Then draw aline 
| | berwist F and H, and where ir inter: 


| done by help of a Scale or Sector of 


| dow, draw upon the ſame Center ano- 


| which may rhus be done. From E up- 
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TEL ILSDoes—- i 


ſum of the Semidiameters ofthe Moon 
and the carths ſhadow, (which may be 


equall diviſions)alſo rothe quantity of 
the Semidilameter of the earths ſha- 


ther Peripheric. Then becauſe the 
Moons Eclipſe begins on the Eaſt part 
of her body, you muſt upon the Weſt 
fide of your Plane note down the La- 


which here repreſents the Weſt part, 


on the line B D prick out the Latitude 
at-the beginning; rowards B, if the 


South, and-it terminates ar G, from 
which-draw a parallel ro A C, and in 


the end of the Eclipſe proceed in like 
manner on theotherfide, and you have 
the Latirude terminated ar I, and the 


ſets.B D mark wich K. Laſtly, upon 
the Centers F, K, and H, draw three 


equall Circles, having for Radius the 
Oe Sarees 7, 


__Semi-} 


—_ q—_ 


% 


Pl "The =z of iz” 


_ 


_ —_ "a 


| mentioned Eclipſe of the Moon March | 
15,1652». 


| Sum of Semidiameters E B 56 44 


Semidiameter of the Moon, and the 
work is done, Example of. tlie fore- 


 Serhidiameter of ſhadow E M 4x 2 


 Initiall latirnde of DEG North 35 21] | 
| Final[latictade of EI North 26 34t 4. 
' Semidiamete&r of OMB I5 42] 


Typus Eclipſeos Lune preditte. '* | 


2 | For the rs of the Stn. i dif- F 
fers nothing - \ bY 


F from this 
Moon, but-o ney thar-infte 
Setridiatmerer "oF the ſhadbW of the| 
earch "Had uſethe __ midiameter | 
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"CUE, !: BX4 
{ Solar 


WM :] Sum of dl aoige | Ws 33.9 
" : Semidiameter of the Sun EM ' '16 22 


. 
% 


I 


©" he 


Initiall viſible latitude EG Sawth 6 41. 


* | Firall viſible latirade E 7 - North” 9 17 
L | Semidiameter of the 2 MB -' 51 16 47 


Typ Fclipſess Solts predifte. 


Pry 


| Yet may the PraQitioner take no-/ 
| tice, that this delineation of Eclipſes, 


eſpecially in the Sunis nor exactly cer- 
| tatn, þy;teaſon of the motion of the 
{ Moon ina circular line,” which is here 


a ——— ſtraight; This in the Ee 
| | | C- 
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[-Eclipſes'is more arcuated by :the di- 
_ | verſe ofparallaxes3whereforea more 

1 certain way were to prick down K, ac-. 
]cording to the viſible Latitude of che 
| Moon at the middle;' and rhen to. 
[draw a portion of a Circle , which. 
{ ſhall paſſe by rhe three points F,K and 
|-H ;: but the former way failing litele, 
1we need. .not ſtand roo much upon | 


ce 


theſe curioſities. 

|  Norletittrobble the Reader, thar 
in the quantity of this Solar Eclipſe, 
and the differentdenomination of the 
viſible Laticude, I differ from Urana 


| Practica: forit isnot the ſame place | 
for which we borh Calculate, which 
cauſerh part of this diverſity: nor do 


we inſiſt on the. ſame Theories or 
grounds of Calculation: and I hope 


{thar bychis Eclipſe (if che air be cleer) 


a fairoccafion will be-given_ tor cxpe- 
| rience toturn Moderator. = 
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The Precepts of Calenlation. 


Pazcryr. XX Vs 


To findethe Longitudes and Latitudes of 
| the fixed Stars. 


O this purpoſe we have exhibited 

L a Table of theLongirudes and La- 
titudes of ſome of -the moſt- notable 
fixed Stars for the year 1659-com-| 
pleat , which: by the motions of the 
fixed Stars in the Tables of rhe Suns 
mean Motions, may be done -for. any 
other time thus ; -Take rhe difference 
between the timegiven and 1650 com- 
pleat, and the morionagrecing:to, that 
difference; this motion ſubtra& from 


| the place in the Table, when the time 


given js before 1650, clic adde jr, and 


| you have the place defired.., The, Lati- 


rudes and magnirudesare ſtill che ſame. 
\" ©; Whoakepe 


| The time given 1687 September 
Difference from 1650 Compl 3 3 ye.-$: wo. 


| Motion correſpondefit ' 5/284 24 
| Place of Ocala S 165&compl. M4 55 © 
| Place required _m— If 5 23 2 
| Latirade'South + + | "I Nl 
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